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Progress during last 6 months

* Problem in LaRC isoprene oxidation mechanism identified:
» Peroxides from isoprene oxidation lumped in with peroxides
from NMHC oxidation caused problems for >C3 alkane species.
» Fix developed and tested in box model with GEAR solver:
* Add 4 new peroxide species from isoprene scheme & treat
separately
» Testing underway to identify efficient solution for LaRC fast solver.
» Desire to keep mechanism efficient and not add many new
species.
» Attempts to partition not successful to date.
 Fix implemented and tested in LaRC mechanism for GMI model (raises
number of species by 4).
» Updated LaRC mechanism implemented in GMI v2, with SMVGEAR |II.
e Two-year runs using 1994 fvgcm winds integrated
» Currently comparing runs with LaRC and standard chemical
mechanisms.



PRESSURE

PRESSURE

COMBO N20, SEP, PPBV

10
100
1000
90 60 30 0 30 60 90
LATITUDE
DIFF N20, (COMBO - LCOMBO) SEP
1
10
100
1000

90 -0 -30 0 30 60 90
LATITUDE

PRESSURE

PRESSURE

LCOMBO N20, SEP

10

100

1000

60 =30 0 30
LATITUDE

% DIFF N20O, SEP

60 -30 0 30
LATITUDE




PRESSURE

PRESSURE

COMBO NOY, SEP

10
100
1000
=90 =6 =30 a 30 a0
LATIMUDE
DIFF NOY, SEP
1 'l T - ‘-:‘ T
L t
1 ¥ LI
-7 f i
10F = -
— =~ ‘=-00-
:1; !
" LY I . R
100 5 i T
;i'l"n..-ﬂ._‘ ; ~ —00
.rf#
ol e ™
'“I]ﬂ = H’M.. I i "'-"'-I._.:
=90 =0 =30 a 30 60
LATITUDE

PRESSURE

PRESSURE

100

LCOMBO NOY, SEP

50 =30 a 30 60
LATITUDE

% DIFF NOY, SEP

=60 =30 a 30 60
LATITUDE



PRESSURE

COMBO DEHYD, SEP (PPMV)

=90 =60 =30 a 30 60
LATITUDE

PRESSURE

LCOMBO DEHYD, SEP (PPMY)




PRESSURE

PRESSURE

COMBO CLY, SEP (PPTV)

1000
=90 =6l =30

0
LATITUDE

DIFF CLY, SEP (PPTV)

=90 -6l =30

0
LATITUDE

PRESSURE

PRESSURE

LCOMBO CLY, SEP (PPTV)

1

10

100

1000

90 -0 30 0 30 60 90
LATITUDE

% DIFF CLY, SEP

1

1t]E

100

1000 . . : .

90 60 -30 0 30 60 90
LATITUDE



PRESSURE

PRESSURE

100

1000
=80 =60 =30 a 30 60 90
LATITUDE
DIFF O3 (COMBO-LARCCOMEQ), SEP
C _..'__________.q..*l. .
; ————— = —achER M"}
10 T s E

COMBO 03, SEP (PPMV)

-
—ul"
on.
-"'._.." -—
_____ -
*, i
i b
M--"-h _-—
)
- ey - ]
b 1
e—— ] ]
L L ""-_.-l“ L = 3
=6l =30 a 3 60 90

PRESSURE

PRESSURE

1

LARCCOMBO 03, SEP (PPMV)

10
100
1000
90 -60 =30 a 30 60 a0
LATITUDE
PERCENT DIFF O3, SEP
1 T . . T .
. \—-—_-'-"___"-w-\__-_.‘&_.
. S
1!]:_____; ST 3
o0




LATITUDE

180 -120 -60 ©0 60 120 180 180 -120 60 0 60 120 180
LONGITUDE LONGITUDE

DIFF CO (COMBEO-LCOMBO), SEP PCT DIFF CO (COMBO-LCOMBO), SEP

90 70 90

ik

il

E

o

5 30
-60 3 -60 1
=90 1 i 1 i L =5{] I i i I i
-180 -120 -60 0 60 120 180 -180 -120 -60 0 60 120 180

LONGITUDE LONGITUDE



LATITUDE

LCOMBO NO + NO2, SEP, LEV 0, PPTV COMBO NO + NO2, SEP, LEV O, PPTV

=180

-120 -60 a 60
LONGITUDE

120

180

=180

-120 -60 a 60
LONGITUDE

120

DIFF (COMBO-LCOMBO), SEP

B

180

LATITUDE
a

b4 4

-180 -120 -Elﬂ l'.'] EI] 1 ;’ﬂ 180
LONGITUDE

PCT DIFF (COMBO-LCOMEBO), SEP

a0

LATITUDE

-180 -120 -60 a 60 120 180
LONGITUDE



LCOMBO HNO3, SEP, LEVO, PPFTV  COMBO HNO3, SEP, LEV 0, PPTV

w w
= =
| |
E E
3 S
=6l
'ﬂ“ L i i Il 1 -m L L i i i
-180 -120 -60 1] 1) 120 180 -180 -120 -60 1] [ 1] 120 180
LONGITUDE LONGITUDE
DIFF (COMBO-LCOMEO), SEP
w w
a a
= =
3 :

-180 -120 -60 a 60 120 180 -180 -120 -60 0 60 120 180
LONGITUDE LONGITUDE



LCOMBO HOX, SEP, LEV 0, PPTV COMBO HOX, SEP, LEV 0, PPTV

wl wl
= [ |
E E
5 5
180 120 60 0 60 120 180 180 120 60 O 60 120 180
LONGITUDE LONGITUDE
DIFF (COMBO-LCOMEDO), SEP PCT DIFF (COMBO-LCOMBQ), SEP
ag - - - - - a0 :
60 mﬁ;‘;’.ﬂ‘_
H 3a H m?" .-"" |
E a E ] '
5 30 5 30}
60 -60
=90 1 i L i L =590 1 L 1
180 120 60 0 60 120 180 AW 120 60 o & 4m 1mg

LONGITUDE LONGITUDE



LARCCOMBO 03, SEP, LEV 0, PPBV COMBO 03, SEP, LEV 0, PPBV

LATITUDE

=180 -120 -60 0 60 120 180 -180 -120 -60 0 a0 120 180
LONGITUDE LONGITUDE

DIFF 03 (COMBO-LCOMBO), SEP  PCT DIFF 03 (COMBO-LCOMBO), SEP

90 90

w wl
a (=]
: E
3 3
=60 - a =60
=50 L i L L L =50 L i i L i
-180 -120 -60 a 60 120 180 -180 -120 460 a 60 120 180

LONGITUDE LONGITUDE



LATITUDE

LATITUDE

-180

-120 -60 0 60
LONGITUDE

120

180

&,
S
=30

=60

=90

=

DIFF O3 (COMBO-LCOMBO), JUL

&,
L
ey

-180

-120 -60 0 60
LONGITUDE

120

180

LATITUDE

LATITUDE

b b

-180

-120 -60 0 60
LONGITUDE

120 180

PCT DIFF O3 (COMBO-LCOMBO), JUL
a0 T T T T T

=180

-120 -60 0 60
LONGITUDE

120 180



LCOMBO NO + NO2, JUL, LEV O, PPTV COMBO NO + NO2, JUL, LEV O, PPTV

1]
=]
=
E
3 a0
-60
=40 L i ] i i =5 ] M F ) ¥
180 120 60 0 60 120 180 180 -120 60 O 60 120 180
LONGITUDE LONGITUDE
DIFF (COMBO-LCOMEQ), JUL PCT DIFF (COMBO-LCOMBO), JUL
90 — 90
1] il
a a
: E
5 5
60 :
gok 2 L-0===" 1
180 -120 -60 O 60 120 180 180 -120 60 O 60 120 180

LONGITUDE LONGITUDE



Barrewr T1.0H 137.0W

[+ Lo

Bewlaca 03 {pphy)
2

J F O A M J J A 8 © H D oL

T TR N AN sl

Hhvet Ridge 40.0H 106.0W

e 1 [
w x o« Observalions
" Lavccombe
w x - Combe L]
% F s
a0 o 1:,:.11-*“" "'n;---rﬁﬁﬂ*"'“ﬁe.;m w N 0

Smlaca 03 {pphy)
]
;'
/7
Berkacs 03 fpphy)
-]

ol 9
J F B A B J J A S5 @ H D oL
P S N LNV
Erazzavllle 495 130B
GO oo
50 50

&

-]

Bewlacs 03 (pphy)
]

20 20
L 10
o L

4 F B A BH J J A & © H D

R U YR LT S

Reyklavls 64.0M 22.0W

| [+ e
=k x Qbservations
Laccombe
Combe ol

&

-

1
\
=
%
Berkaca 03 fpphyv)
-]

il | oL
4 F H A H J J A & © H D

R S YRR L AT 1

Bermuda 320M 64.0W

-1 [+ e
=k x Qbservalions
Laccombe
v““‘ Combe f2
o, / \ x Eﬂ
~—--~/ 8 =
" % K g
=
12
N | oL
J F H A H J J A & O H D
P SRR T s v s
Cape Pelmt 2406 1808 s
-
% o« Qbservotions
Laecembe 50
Combe

]

i‘.

[ ]

iﬁfz
Serk222 03 {pphy)

-]

7 e "
P » % L.
o = = M“"""'-m "
-
. £l = - 20
- "
SR
&
» %
1
oL

4 F H A B J J A & © H D

R U YR LA 1

Mage Head 330H  10.0W

B E X omﬂ
Lavecombe

i |
A B J J A & O H P

R, T MY LA A G v

Japan ldland 23.0M 124.08

L Xth?ﬂlhm_l
Laccombe
Combe

i |
A B J J A & O H P

Syewa 6908 20.0BE commma mrpmmis e
-
% K x Qbservatiens

Lavccombe
Combe
X
- ol "
= el
-
L R -
P B SR
o Y
- #
// ")
i |

A BB J J A & © H D

A, T NV LAV T G il



H=Alesund TONA12E Baltle Sea J38MM1TE
200y 0 e |
% = x Qhaervolions % e = Qhoavoilons
PR S Larccombe Larccombo
E E
Combe et
150 PP S % E 200
M(/"’x\:{\; [
T . e r
f ook ST .
00 N‘i-._ rfit(;d( o %.',.?-—-3.,_:%\ .o
8 il ":ﬁ:;"m 8 ‘\{\\’: . P
\Q"'n‘w..h_,_ ,.x’;‘k}’
M“’"f-—--""ng-’.-rf‘/
L) - — [
o
J F W A B J 4 A S O H D o 1 o 1
Hestih J F M & H J J A & © H P 4 F R & M 4 J A& & © H DB
s e O O L a3 o
S e RN T LAY 1 R T Y LTV
Hhwet Ridge OM106WF Seuthhampten, Bermuda 22NE8W Aseenslon Island §5/14W
i 1 o 1 o |
= = x Ohaervolions = x = Observolions % % = Qbservalions
Laccambe Laecombe Lacconbe
Combe Combe
i V| L 10
ek il N o
L P T
= -\\“\..._ o -_,11‘--_--'-'r'f""'? }g/ ¥ [ s
gm Fox ¥ Em Em 1
8 [2] [2] ((‘-rn-,_\
L] L] P f* ® v i
] j/f"“wmr_\ .
0 5 - —— -
L
o N | o i
PR M AHE s PEEHE J F W A M J J A S Q@ H D J F M A M J J A S O H D
O S LN G [ T ——— AT S T AL s
Easter Island 2951109V Seyohelles 35358 Syowa 695/40E
0o 1 HM | W00 |
= = % Qbservalions = w x Qhservations % x = Observalions
Laccombe Laecombe Laecombe
80 Combe Combo w Combo
[ )
% #
& E &
52 % E g - %
b ] E % K
[ £ e e 100 ® ¥ el
¥ L] __.,-r"'f:._ﬂ,_..-_.____“r""'m“ :. & r | o ﬂfﬂ"rﬂ:‘-’ﬁ_"\""’:n.""
n - - 2 i "
20 - I L e L [ L Q@ x mﬁqr"'ﬁﬂ“"ﬁn’ﬂ g
TSIy — N . ¥ -k -
30 T T S PEL
20 T =
L ;|
o L
J F M A M J J A 8 O H D d F B A B L J A E O H D
J F M A M J J A 5 O H P roath Honi

Ry S LA AT 1 o

S ey R T L S i AR R I 1 VNN 0 v oy



Conclusions

GMI Larccombo mechanism generally compares well with standard
Combo mechanism.
Some differences may be trivial (namelist file differences, reaction rate
differences, etc.)
Other differences are possibly mechanistic (e.g., compo species
decompose directly to HNO3, Larccombo species decompose to organic
nitrate, then to HNO3).

« Combo surface O3 > Larccombo, remote regions

< Larccombo, continental.

Ship track NO substantially increases NOx and O3 concentrations along
shipping lanes.
Larccombo O3 without shipping NOx appears to agree better with O3 obs
at remote locations.

» Is effect of shipping emissions on NOx and O3 overestimated

due to instantaneous mixing of emissions to model resolution?

CO in both simulations somewhat low at surface; Combo tends to be
better than Larccombo.



